[The mechanisms of interdependent influence of prefrontal cortex, hippocampus and amygdala on the basal ganglia functioning and selection of behaviour].
The hypothetical mechanism of functioning of neural networks that include limbic structures, neocortex and basal ganglia is proposed. A hypothesis is based on known data that the hippocampus, amygdala and prefrontal cortex interreact with each other, that their efferents converge on spiny cells of nucleus accumbens, that these inputs are topically organised and could be modified. Since GABAergic spiny cells of nucleus accumbens innervate neurons in the output basal ganglia nuclei which inhibit excitatory transmission through the thalamic nuclei into limbic structures and neocortex, the degree of activation of neurones in mentioned structures and, hence, a behaviour selection essentially depends on the character of responses of spiny cells. A summation of excitation of spiny cells and amplification of their responses during simultaneous firing of neurons of a limbic structure and neocortex, ultimately will lead to rising in neocortical activity and increase of its influence on a behaviour selection. If two structures are excited with temporary shift, activation of neurons of that structure which has firstly been strongly excited can be additionally increased due to a disinhibition of thalamic nuclei through the basal ganglia, whereas activity of neurons in other structure can be depressed if responses of spiny cells evoked by excitation arriving from this structure are decreased. Such suppression can be a consequence of heterosynaptic depression which is based on potentiation of efficacy of excitatory inputs from the different structures converging on inhibitory interneurons in the nucleus accumbens and basolateral amygdala. As a result, the behaviour choice will be determined by that structure which has been involved in activity firstly. A damage of different inputs into the nucleus accumbens from limbic structures must result in various behaviour disorders owing to the topical organisation of these inputs.